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9A*J:cffiB«a^*il«-S-4C:4*IHatr-5. 

S"5<t«^ <K&CMY(£teW£:taDft«{CS'3<M 
it g^©>f>^S:^6llin^c<i:tc«-^<MtSt, sag 
<^fflCMYfr&Jt*v5C&K:*-3<H»L -f>*JtlW 

Pfi*?ifc s^ci «c»-3 < nft. -/ > cent o 
tec tt,cM-?< IHBfcJ:^ >*©*£tca-3< ng$ft£ 




1 

[#M«#©«eB] 

[ it** 2 ] fettiE r - (c <fc & &£Mk<D&te* 

*7 r - * {c*jw &¥n?<b©mg£i¥ffi^s /c»©¥?#{b 

Cst*313] W#^2fcfBtt©Ili#^g»S-c&o 
r» 

4 ] 2 $ fc« 3 icnmommumms 

IWBWtfHllSfflHfflKlfta*. fSSECMYtc*jW^,^i;n 
«cS-3<ffHBM«**ori»41ij««HliS«. 

mrte > ?s£ihi i mrie 3 -Jozit 3 tifc^scM^r^© 
ttt*^ 6 ] m&m 2 TiM 5 ©c »-r*i*>— jgtci ats© 

[ii^»7] fi*S2 7?>M6©^ftrt>— ^KiBig© 
[»*J18] lf^3127bM7 ©ci-rn^-^tcfEte© 
[tt*^9] i«*]i2 7!>M8©^-rn^— ^jtiats© 

IWBWIHlSBftWilil»»*^ -Y > ^M^JUCCfc -,?tci 

imxm i o i mmmz M9 ©t^-rn^-^^ie® 
©s^teii^g-r-fe-j-c. 

iira^<i5iiKraw«**; -r > * ©^«cs-^ < mm 

m*m 1 1 ] fefltjE-^-^uc «fc ^.fe^M§©sts 
^jft?*- * K*stt s ¥«Hb©*ig£fF«-r -s tctb<D¥-m 
< memvKO. i > x s a-ifcesiiET- - ^ ju* « 
t, ^-ch&ms^t ^ 

hb#ji 1 2 ] a»iEf— ^ucc j: £e^&fg©stg 

^•*f J - $ (cfew 5 ¥»{b©gfi*fP1ffi-r & /c#©¥f# 
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t^-CMUMS* ^ > f ^ - 5? (cuff 5 *t £ tc*b<D y'u if 
1 3 ] it^Cfl 1 2 JcfaiE©7'P 2^5 A«lBfi 

[0 00 1 ] 

io ft. ^n^^AfcJro'lB^^cRl-r^,,, 
[0 002] 

[t£fc©&ffij] + -fat;*, 
^^^^©feiij^g-r'i*^ @e»^js*f^©ai^ 

PgiH^S©^^, ffli,^^fe©St<^J:<»:'CJ:<fcor 

ztcwaz, tezmRvfttetammmcmmx-z &m 

mtik& (Device-Independent) ©^"C^L. -€-©^ 

20 ra-ci5lDtc^SJ:^tc^©w>^fi-^. ^e-^RCBffl 

fei'5:3iS^^>t,>*D«9>afeSffi (Color Management) £ 

[ooo3]fix(t #7--7 - ';>#©t§^. 

*^-^^<!:©RCB<ilASB^i^-CfeS SR 

^Labfil^H-^U. •7-'J>*T'S3gBj#l^fe©[*3-r-«fe 
-^©LabfliCifil^ffl^oJ; ^^£fe?:f9^t" &tcib<D<{ 

>^©ffl^t>-ii«cfe^-rs 0 -eL-r^s^n/c 

1^8©^^^^ C ©^*tf I > . RGBfil75> 6 > ^S© 

30 fe^?rtf yjl (Li/r) *^*msu, 

[0 004] 

^#^^-5^ (JWTCti?: r^J ii"?^) ©4#^c«fc 

i§:it;*ft£c ^< ©ti^-o^fi©^^^ 
(b^f*^ 0 Lfc^-T-r. co^-fiS^tt^ffi^-c^-©** 
40 rm s nfcft*iiE^ - ^ *>£»r -( > f m&*&mc$t 

[0005] *§m&> ±.tmm&%m&;T ztc&ictj; 

3n/c4>©r. ^1ttt©J5%o^^^iEL., feliiEr- 
-:/^©g^£i«#£C£{cj:^-C. tb^Sn^li^ 

©fe*aoti^ h->^+>^ffi*}fP>i-sci©-e# 

^feffliET— 7}V<D£.f8j3i£. ^KfeffliEf— ^^rffl 
50 (.^Bi{fc«i9SEB. 7'n#z>2»i6£mmm&.*: 
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[0 00 6] 

WE ^ - ^jhc J: 4 feSHMfc!)*** * cc fc W 4 
¥»<b©g«£ fF«T &/c#©^?iHMiKHMffi58£fc£ ffi 

[0 00 7] fgjj3!2 KIB*g©^WB«ftiS^Srab 
o r . feffliiEf — J; aeaEftfR©*!^^- * 

[0008] m^m3 icia«g<D^«, f»*s2 cciats 

[0009] cct, reMiEf- ^uk <fc&»wf£ 

©A^ffi (rgb) -c*3*t.&&^'j » FKSfifj&rssaft 
«©-f>f«-c*3ft4-f>*«SHK*»i,>-c. p^-r 20 

[0010] ffi3&9f 4 CcgBtt©»9Hi. H3?3i2 *A:B 

3 ctia*B©HHt$Bffi£SS-c& r . Huie^yf ^b^ffiifffi 
<g,«c myk 4sw -5*a c nates-? < mm& 

[oomccr. r(s*jcMY(cfew^*aGnsj 
tit. a > fmicm-r hr^Tt^m (m4>t>m &h 

ffl) fc*w s«rKi*8rr -> Krar© 3 Ajv-< 2 30 

h rt>#> £>Sil3 ft 4 *a cntr * 

[0012] f*«q(5 KfiBtt©* Wtt. Sf*^2 7bS4 

©ti-rn^— w(ctetit©ia^Ma^gT-&oT. msa^ 
> i'a^w i mria 3 <X7£it$titcms.cM y^mom^ 
T-fc on^ffliE-r set ic £ r . ^7cfflimm©2IH 
©a^tt^^L-oofeD^ffiJE^tf J: 5{tfltfiK3 

[0013] f»*^6 (ctate©^BJ». §f*>52 7bS5 

©t,»-rft#>— 3SK:feig©BifiM8iS^S-c* or. fjta^F 
«HbejswiB«i»*«. gffj©-r ©istngj^c 40 

[ooi4] «*«7 cci3«©»w». • m*m2 M6 

fUtSSffWlAi, Sfl«)©<SSlCMYj&>6©llttiSS 
[0015] lf#3S8 (Cia*g©|%Hj« > 11^2 7bM7 

©t »m*>— Jitct 38e©Hsyt&ffl^fi-ca -> r . Huta¥ 

[0016] M$B9 CCta*E©^B^«, 7bS8 50 
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[0017] m*m 1 otcfe*g©^ww. «^27 1 jm 
zmuxmrnsnz. 

[0018] ccx\ r j>ixDm£.<>cm-3<wmM 

a*5-fe: err- * o fcj&Cc >(> £ 0 X I > & t, >*> £ 5 

[0019] m^sg 1 1 tceatoftma. feffiiEr— ^ 

[0 0 2 0 ] ffi^S 1 2«cie*S©#|H««. feliiEr— ^ 
A-tc «fc s^QftftcStt^-jSf*- *KteW * W»f b©fl 

n/cfetiiET— -7)i>zmi.> x m&mmz 3 > tr * - * &c 
[0021] 1 3 ctiat&©#6HJ§ra. tt*^ 1 2 
■aimtiLummxs>2>. 

[0 0 2 2] 

[ 0 0 Z 3 ] B 1 tt. *^BJ©-JISS?f^ic^*^feffl 
iEr— ^&a^SB©«tt6^a » 0 3«. 

*«i!B©-*««MKC*3&»SH«l«aiaat©«ttB^n ~j 

[0 02 4] ^-Ff xt«BS 

[0 02 5 ] a«StSSBgfflMc*j(,»r», feffiiE-f -^JU 
— Mtl>Xzi>¥x.-$iisX7-&$:&mUX^& a 02 

L-C. X^-t- ^- 1 1 a t^itfrXJ-foiiJv 1 1 b <b 
efjf"*^5 1 lciilitfef), rJ^h'^-^^f* 
1 2icg&l$ivci,>&„ ^^^©A^J^Wx^il^ 
4K?hvh>j ^^^©iiiS-c^Lfcia^-?- 2 
tiSor=i>f^- : Sf*ftl 2«:(±l^prtgi:^o-c*i0. 
c c riHiiii^^- ZteRGB ©Hj^fefcfcc^r-en-en 
2 5 6mmmfrsr^>cticx'o, mi ei o^^m 
»im±rj:-?xi,>?>„ 

[0 026] n > f a - 1 2 <Cti. ?fgptfl9jtatf. 
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1 3 a£^~ Kf-f X* 1 3 b iCD-R0MK7-f^ 
1 3 c<b*ig^Stir*50. Ffw** 1 3 btett 

i&ot^S. CCD^jTii^^A 1 4 a&CTSf£[§l*g£ 10 
/hbTj^a5tCT^-fe^rS<fc5(CLn^*5 % L ANT 

2©itfW8(C*~#-- F 1 5 a^^X 1 5 b 

[0 02 7] littl^^WXil^ f^X 

7'lW17a. X'y-y'V 1 7 b te±tf:/n^x * 
* 1 7 c*fli^.TC>4. f ^X^U-f 1 7 atC^tB 

yr*«jtrteO, &HBR»fic±»ofci 6 707rfe© 20 

64 0X4 8 0Ifr$>o/c^ 1 0 24X7 6 811 

[0 02 8] ^/c, ^7-7 , 'J>^17b«>f>^x 
h^ , ;>^r*0. CMYK<DHfe<Dfe-f 

T/c*EPJWffl«±*c F * h*WLrBHR*EPmi 
nJffiittoTOSo IB«ffiffi»3 6 0 X3 6 0dpi^7 
20X720 dpi il^ /c WS KEDBJ3&5 sfltB i&^t^ 

s# , ^m^mc-D^x tts -r > * *tf -r £ o 0 

f^>^>XfA(OS) 12a-e*l CCD^b— 
f.f>^-fA12a(C^ f^X7'l/^17at'© 
i^^T^-tf&TW ^7'U>f h*7^^ (DSP DR 
V) 12bi, ^77-7'V 1 7 b fcEDBJUi*«Tt> 
■SS^y>^K7>fA (PRT DRV) 12c<b, :/ 
D^i^^ n crco^TTK^fto-lf^^ci^x^df F^ 40 
-f^l2d (H5*f) #«*i&**lTOS. cn8© 
K7^l2b, 1 2 cfc<fct>*l 2 d\*?<X-7l"{ 1 
7a, ^77-7'»;>^ 1 7 b4oiO'7'ni/x 1 7 c 

U-fw >^>Xf A 1 2 aa^*>XfAJbtft 

ss^ii^ftMa* ji^-c^ £ 6 so 
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[0 02 9] CCDi^fe^D^^A^r^f-rSWaiO 
3>fa-»ttl2H CPU12e, RAMI 
2 f\ ROM1 2fir*y<fcVI/012htti**fllit, iS 
Jf«««rHtT"r*CPU 1 2 e#RAMl 2 f £— B*« 

5J*mm±L,XlSzmisl3:ifit> % ROMl 2gtt:§#i£g 
OS, 

[0 0 3 0] CCt\ S*7'U^^A<!:UTCD^^U- 
>^XfA 1 2 ait77''J^>a> 1 2 d A* 

/cO, 1 7 bCCUB^U/cD-rSCi^C^c 

So 

[0 03 1 ] W3>fa-^^fAm HHtcA 
^Vxri^x+tti l a.te£xm& J r-Z&m 

f#U T^U^r— >a>l 2 d*C«fcSBf«©lB»A!m«: 

»fU/cf^, fflifflAf^Vxiit©f^7-u^i 
7a, ^77^7'y>^ 1 7 b^7'u^x^j? 1 7 cici 

[0 03 2] *n»»«cctei^r IWl^n 

5 P*i tc*^ jc j: £ H^saa^tf 5 «fR**aSlfi*ffl* 

*KEP^3tfSJ:5fc^*^AT*^Tfcm>. Sfc, 
^>t-^-^^x^A^^rsci^<ia^T r -^*A 

fr o TEnjw«a-r & cfc 5 ccaras-r s t t i> wtt-c* & 0 

[0 033] CCDflk #^-:?t 
[0 034] ffi«jfiSMf0^n S^A 

a - ^ 1 2 7 U ^; f-f ^ C 

D-ROM&£CE>3aa«(*ecgE»snT«a-ra D 

y'U^Ate, yf^TiKKg (CD-ROMF7^ 
7 f 13c, 7D-;t , -fa^F7^13a?Ci') &C 

iot^enr^- yta^v i 3 bcc-r >^ f- 

- Ftw 1 3 b*6K*ffiL/r3raoAQfll*||ff , r 
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[0035] &f%s.T~-7>\>£jmm. 

[ 0 0 3 6 ] m 1 K*s^T. fefiiEf— ^U^!tilg2 
OAH, 3^ httffgiJ2 0 d fetiJE^-"^!/ (LU 
T) XA-y>^SP2 0 e t, feliJEr— ^KLU 
T) £jz£8B2 0 f <!:, feffiuE;r-^;U (LUT) tSMSB 

©f**fflf c lit f*f£ j$f & „ 

[003 7]«T. @5BMH7*#B5br. M 1 (t^ 
[0 0 3 8] H"5tC. CMYBff-J'^CMYKcm 

wmr- $ cc^&-r -s feffiiEx - zfjigj&m&K. *t 

[0 03 9] g-PX FCDiteteS ( S 2 2 ) 
0 5 JOTTf J: ^ K t -TfeMiE f - TVl^fiX^g 2 0 A 

K£fWf Sfc5b©H8Sc («T- rfffljMggj 

£) E©&=>* hOlfSHfflB«ff9 (S22). tJT. 

»ffiM» E K H L T BlfflK 8WJ r S . 

CD »fliBBttE«LUTrt©*4yy ^ FfcotfOT. 

Wi'(MX- 
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20 



30 
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[0 040] 

E = Eit+Evt+Es+Ev+Ed+En+Eob+- (1) 
CCt, Eitfi. -i isfm^z h)i><Dtect\m.<D^?, h 

r-*o. Evt«:. E«cMYf©faont©3^ Ft?* 

h-C&O, Edtf, ^>?ffiMK£«/ci*ftl>t§^©:3;* 

[0041] Eitfc^^'Evtti. mm?*?*) y h*ng©*a 
tnicm-r&ax hx$><o. cn6©3xh^M<t 

St tJCcfcoT, CMYA^CMYKcmiC^f^ 
©BMt^'y » KRSCfcDft^/M < LTiIj{glir-#©fe 
ffilBtiSdSSStt^llfabSt £/c, EsteJ: 

O'Evte. XA-i>>^B«^(C*$l-t^-r >i'a:^^ h^KO 

6CC, Ed. En*J<fcO'EoWi. »B£©llHlltt*tt*.«Cl,»J: 5 
[0042]WTt, •MKO^TBMBKI&IPIT*. /c 

(2) f¥ffil«^E©#gj©-«£fc 

S,^^^ H^X(C>(fr-2.ifffiMi5!©3X hHEcK. — 

[0 043] 
C«l ] 



Yt) 

|W2-(M-X-Yt)| : 



(2) 



CCT, Ed*, (XA^ffi) r*«5. Xtt, ^ 

mtLXX'bZm-^? Y^X'ib*). MB, YXX©^t?"J-C\ 

HVx^n* hWttfli&S^fK&Y©''^ HjI>y=m- 
x^t^-rs^mtf?'J-e*D. y x «, mmmx&*> 

^ FM-Y,©sfs^©3x h^-r^fi^^-r-t 

[0 044] &LTOmMiCis^X . 5$(2)©SI 1 5££ 1 

^sjss. i&2 a* 2 ^asc4«w*. 
(3) -^>^a^^ i-;i/©*aDna©=ix hEit 



ifV v Kp r i«8iJ©^'; » K^TP. (fe(T r»^i/ 

»;»fj ii*-r-s>) iL, seuc. yy?Kp. p r ©& 
^>„ ccr-. <-tt-€*n<E>yy » k p , Pr> Pt> Ptr *5«^F 

-f-5.W'>^S'<^ h-»U?r^n-eti. l„. I Br . l„ t> l otr 

[o 045] cne.©yj v K©{iSK^t, -e-n^n 

a7iC*Jli-C, Iprilp©^-^^ hilftK Iptr<tIpt©M 
S^SBll?:. Ipttlp©^^.^ h;U©^^$ 

so i^x^t. r»eninft©a^* h;u©^fctBj 



(6) 



;WDSEffi«j cDA££<D2i£3:, yy * KpScgSJg-TS^ 
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[0 04 6] CO-O^^ hJl/(D^DtlM3X h 

[0047] 

[ft2] 
2 

• • - (3) 



0, rtt. £>&p r r*o, rh:, Pr cDijre&^ t 

[0 0 4 8 ] 3^ hEit#S/h3t»tt<K\ -f>*i©bC 

[0 04 9] CCT\ SC3)^:S;(2)CD02S;(CM6L^ 
£ <t . >f > ^S-^ * h ;U£fl&CD^fSCD^ * h MC$E 

(4) {KffiCMTCCDia Dtil03 * F E v t 

its, -fiy^m^^mtRCB^o^<D^x^^m^^n 

5 £ 7C * CD 3^7C^rar ^> £ RGB, *fctt. CMV^Ifflt-/ 



[0 0 5 0] E,tOtB^4^<ra»CC, §yy ^ FCCte 
C>r, (KffiCMV-'** h^Sf$ur^-Si^^ 0 CCD 

<h^ s yy^Kp, p r , Pts tect^Ptrtcte^r^^F-rs 
20 £ B ccr, {R«cM^*hJMi. a^tt*S^»»«:J: 

{fcteCM^* h;L-^CD3XiCD^^f^jK (V p =K*0 tCj: 

rates, m-ovm^? hfr<Dmmm-c$> 

[0051] 
[K3] 



IIP 



•Ip + Vpu- Vpr-Vpt 



[0 0 5 2] CCt, 5SC4)«:3:C2)*23CiJtRe>t^*> 

v FpCcfeW-S-f ^fi-^ h;n„«. -r>^*-^ -*40 

|2 

Lp * ' 



-(4) 



£ , I. £ I T ©^ * h JU©:*£ S **** < ft 5« i*a X 
f-#*:£o£#?!.£>n-S„ c©3Xh4E, £i/5$(5)k: 

[0053] 
[»4] 



£s = |Ws-(I p -It)| 

SC (2)©?H 2 5£ £ lU * £ C £ # 



S?;C5)(C*$t,>T*> 
[0 0 5 4] Sffi&ft > * *^ 9 b JH, ifi^&ftfr o 

£v = |Wy(K-I P -Vx)| 



■ • -<5) 

[0055] 
[^5] 
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tctcL. vUi3X3©#MT?'.|-C\ (5fficw< 9 b jU©§ 
[0 05 6] C©V T «>I T &n*MC. afflWfctKfflaiv* 

(7) 4stm.mw&mtczti.i.>w>-gi<D^x he, 

t\ -enP>CD-f>^S<D-^lt3& s *-E>$IMfii ; 5:®^.^>C<!:*io 

Wdi'(N-I P -D L ) 
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[0 0 5 7] C©i*. -Y^^g^^ h;H.*>6. -Y > 
•f+^i'hJU) a'MD^&tf^JSrN (d^n-i,) iU, -e© 

[0 05 8 ] 
[&6] 



|Wd2-(N-Ip-DL)f 



(7) 



[0 05 9] ^(7)1*^ 1 X3S&3t.t 2 

En == < 



mote* LX^ZC i*S{i^!-ClF-S>o 

[0060] 
i [«7] 



(8) 



fcftiU W„,«S1S!I(D1^^ w^teixi©^ ★ ©) ©!%£«: Haf 5nx hE.,, 



[0 06 1 ] 3$(8)fc, 1 ^Stf&SCi 2 'X3K,B3l<D^T 
ft**»RT*. 3e/c. ^(8)^(2) itb^T^) i. 1 

©©l50ff5£LTU£C£#si8IS-e#&„ ★ 

Wobl'-Ip 

Eob — < 

Wob2 lp 

fcftiU w„„tefgf[lgfci©m<&-"< : J> h;k wu 2 «ixi© 

*tft^J-c. mfrimx&z. vfc bl> vu, ©-en-en© 
^aetfiEcbfii^^o-rttCiWa^Ja^K:. IE© 

[0 06 3] 5£<9)fc, i ^jf^. 2-^m^.<o^-r 

©©IrJ D U r (,> -2> C £ #5tigr# 
[0 064] «±(l)-(9)(c*5l,^S3^ Filtflfc 

«. feTF©* a - > > yjaajWrfoti 

[0 0 6 5] XA-->>i7'#!ffi (S2 4) 



30 5 „ -f > f ©#fe£#P <i&5tFvh ©nws < ft 

-5). cn^sso^cTfrr, 

[0 06 2 ] 
[&8] 



(9) 



40 A©fe1SlELUTXA-^>^g|J2 0 e*i. J£TPCf£ffl 

i.vzmwm) (S24) o 

CD V') v FptCfcl-r^Lin"XA-^>^©«!{S 

y Fptc*ii»"CLirr*^A-y>y (^^t) tsc 
£«, ^ci)©i?ffiKtiE?:S/jNK:-rscCctortT*)n 

[0 066] si(i)(c*ji-ts§Ji«S(3)~^;c9)©fn© 
so it^ShS. i¥ffiM^E©^-c©««i„©S 
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[0 06 7] _hl£CD «fc 3 {C. S(3)-S;(9)5i^r^C2) 

V^ri "' aXx dXx) 
_ J(wi* m) 

[2(W2-My-W2-(M-X-YT) 

CCT\ AttfHRftXODJlKi' HUT. S^3RfctE c £ 5*^ 

f h;UX(DMJg*Sf-Cx=l, 2, Xt?$>-2, 0 
(2) fFffira^ECDIpCDS^KJ;^^^ 

5SC10)4H««:. 5£(3)~*(9)4l. A- 
SiJiTFOcfc-^C&S,, CCT\ A, t , A,,. A»> A, , 
Ai. A,. tn?nE,„ Ev t . E s> Ev, E 4 . E, » E 

o b *io<D&mmi, l ^m$kftTz>z£t<c£<o>!it£2>mm 20 

Sit I ©^J-"^ h^^r^-r. /c/cl. i«'<i'hJH„©f A *" 
^##-C. i =1, 2, I-C$>^„ 
[0069] 

[1x10] * 
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&JJ£I„ (3C(2)®ti#ttX) (D&m-CMfoft-f Z>W& 

£5£(l0)(C7jrf. 
[0 06 8 ] 
* [&9] 



30 



(10) 
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CLAIMS 



[Claim(s)] 

[Claim 1] How to generate a color correction table using the smoothing extent performance index for evaluating 
extent of smoothing in each lattice point data after the color conversion on a color correction table. 
[Claim 2] The image processing system which performs an image processing using the color correction table 
generated using the smoothing extent performance index for evaluating extent of smoothing in each lattice point 
data after the color conversion on a color correction table. 

[Claim 3] The image processing system with which it is an image processing system according to claim 2, and 
said smoothing extent performance index has the performance index based on the amount of torsion of the 
amount vector of ink before and behind the conversion on a color correction table. 

[Claim 4] The image processing system with which it is an image processing system according to claim 2 or 3, 
and said smoothing extent performance index has the performance index based on the amount of torsion in 
Imagination CMY. 

[Claim 5] The image processing system which is an image processing system given in claim 2 thru/or any 1 term 
of 4, can twist holding the continuity of the space before and behind dimension compression by amending torsion 
in both said amount space of ink, and said three-dimension-ized virtual CMY space, and can amend. 
[Claim 6] The image processing system with which it is an image processing system given in claim 2 thru/or any 
1 term of 5, and said smoothing extent performance index has the performance index based on detached building 
extent from the target amount of ink. 

[Claim 7] The image processing system with which it is an image processing system given in claim 2 thru/or any 
1 term of 6, and said smoothing extent performance index has the performance index based on detached building 
extent from the target imagination CMY. 

[Claim 8] The image processing system with which it is an image processing system given in claim 2 thru/or any 
1 term of 7, and said smoothing extent performance index has the performance index based on extent which 
surpasses the amount limit of ink. 

[Claim 9] The image processing system with which it is an image processing system given in claim 2 thru/or any 
1 term of 8, and said smoothing extent performance index has the performance index based on the amount of ink 
having become negative. 

[Claim 10] The image processing system with which it is an image processing system given in claim 2 thru/or 
any 1 term of 9, and said smoothing extent performance index has the performance index based on generating of 
ink. 

[Claim 1 1] The image-processing approach of performing an image processing using the color correction table 
generated using the smoothing extent performance index for evaluating extent of smoothing in each lattice point 
data after the color conversion on a color correction table. 

[Claim 12] The program for making a computer perform an image processing using the color correction table 
generated using the smoothing extent performance index for evaluating extent of smoothing in each lattice point 
data after the color conversion on a color correction table. 

[Claim 13] The record medium in which reading [ computer / which recorded the program according to claim 12 ] 
is possible. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the generation method, the image processing system using the 
color correction table concerned, the approach, program, and record medium of the color correction table which 
can raise the continuity of the color correction of image data. 
[0002] 

[Description of the Prior Art] With color reproduction equipments, such as a scanner, a monitor, a printer, and a 
projector, since a color reproduction property changes with the difference between self-luminescence or 
reflection, the differences in a gradation style, the differences in primary color to be used, etc., the colors 
reproduced even if it inputs the same RGB value, a CMY value, or a CMYK value differ greatly. Therefore, in 
order to reproduce the same color with different color reproduction equipment, it is necessary to express in 
equipment the space of not depending [ which can express a color regardless of the property of equipment ] 
(Device-Independent), and to perform the so-called color management (Color Management) which determines 
that the actual amount of ink, a monitor RGB value, etc. will become the same in the space. 

[0003] For example, in the case of a color printer, the Lab value calculated by the basis of assumption that it is 
the sRGB value whose RGB values, such as a scanner, a printer, and a monitor, are international standards, 
according to specification is calculated, and color conversion is carried out at the combination of the ink for 
reproducing a color which has a value nearest to the Lab value among colors reproducible by the printer. And it 
is common to enable it to reproduce a desired color by creating beforehand the color correction table (LUT) 
which performs this conversion by the lattice spacing of RGB defined beforehand, and performs color conversion 
of the amount of ink from a RGB value, and carrying it in a printer driver etc. 
[0004] 

[Problem(s) to be Solved by the Invention] Generally the color reproduction property of a printer is determined 
by the property of an or [ it uses the combination of what kind of ink to an input RGB value (this is called the 
"minute version" below) ]. At this rate, since a version is designed so that various conditions may be fulfilled, in 
many cases, a discontinuous change of the amount of ink is accompanied by it. Therefore, the part from which 
the amount of ink changes to discontinuity exists, and the color correction table created as it was using the 
version property at this rate also surely becomes the cause by which gradation shakes. Moreover, if shakiness 
exists in a grid, since gross errors will occur in the linear interpolation performed in case it asks for the data in a 
grid, torsion of a color etc. is produced in such a case. 

[0005] This invention makes it a technical problem to offer the generation method, the image processing system 
using the color correction table concerned, the approach, program, and record medium of color torsion of the 
image outputted, and the color correction table which can suppress a tone jump as much as possible by having 
been made in order to solve the above-mentioned trouble, correcting shakiness of the part version property, and 
raising the continuity of a color correction table. 
[0006] 

[Means for Solving the Problem] In view of the above-mentioned technical problem, invention according to claim 
1 is a color correction table generation method, and it is constituted so that a color correction table may be 
generated using the smoothing extent performance index for evaluating extent of smoothing in each lattice point 
data after the color conversion on a color correction table. 

[0007] Invention according to claim 2 is an image processing system, and it is constituted so that an image 
processing may be performed using the color correction table generated using the smoothing extent 
performance index for evaluating extent of smoothing in each lattice point data after the color conversion on a 
color correction table. 

[0008] Invention according to claim 3 is an image processing system according to claim 2, and said smoothing 
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extent performance index has a performance index based on the amount of torsion of the amount vector of ink 
before and behind the conversion on a color correction table, and is constituted. 

[0009] Here, "the amount of torsion of the amount vector of ink before and behind the conversion on a color 
correction table" is the amount of torsion defined from the amount vector of ink between [ adjoining all ] grids in 
the amount space of ink expressed with the amount of ink after the conversion corresponding to each grid 
expressed with the input value (RGB) of a color correction table. 

[0010] Invention according to claim 4 is an image processing system according to claim 2 or 3, and said 
smoothing extent performance index has a performance index based on the amount of torsion in Imagination 
CMY, and is constituted. 

[001 1] Here, "the amount of torsion in Imagination CMY" is the amount of torsion defined from the three- 
dimension vector between [ said adjoining all / in the space (virtual CMY space) three-dimensions-ized by linear 
combination from the I-dimensional space (I is the number of ink) about the amount of ink ] grids. 
[0012] Invention according to claim 5 is an image processing system given in claim 2 thru/or any 1 term of 4, 
and by amending torsion in both said amount space of ink, and said three-dimensionHzed virtual CMY space, it is 
constituted so that it can twist holding the continuity of the space before and behind dimension compression 
and can amend. 

[0013] Invention according to claim 6 is an image processing system given in claim 2 thru/or any 1 term of 5, 
and said smoothing extent performance index has a performance index based on detached building extent from 
the target amount of ink, and is constituted. 

[0014] Invention according to claim 7 is an image processing system given in claim 2 thru/or any 1 term of 6, 
and said smoothing extent performance index has a performance index based on detached building extent from 
the target imagination CMY, and is constituted. 

[0015] Invention according to claim 8 is an image processing system given in claim 2 thru/or any 1 term of 7, 
and said smoothing extent performance index has a performance index based on extent which surpasses the 
amount limit of ink, and is constituted. 

[0016] Invention according to claim 9 is an image processing system given in claim 2 thru/or any 1 term of 8, 
and said smoothing extent performance index has a performance index based on the amount of ink having 
become negative, and it is constituted. 

[0017] Invention according to claim 10 is an image processing system given in claim 2 thru/or any 1 term of 9, 
and said smoothing extent performance index has a performance index based on generating of ink, and is 
constituted. 

[0018] Here, "the performance index based on generating of ink" is a function for evaluating whether in the color 

correction table before smoothing, ink is generated at the point that the amount of ink was zero from the first. 

[0019] Invention according to claim 1 1 is constituted so that an image processing may be performed using the 

color correction table generated using the smoothing extent performance index for evaluating extent of 

smoothing in each lattice point data after the color conversion on a color correction table. 

[0020] Invention according to claim 12 is a program for making a computer perform an image processing using 

the color correction table generated using the smoothing extent performance index for evaluating extent of 

smoothing in each lattice point data after the color conversion on a color correction table. 

[0021] Invention according to claim 13 is a record medium in which reading [ computer / which recorded the 

program according to claim 12 ] is possible. 

[0022] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained with 
reference to a drawing. 

[0023] Drawing 1 is the functional block diagram of the color correction table generation equipment concerning 1 
operation gestalt of this invention, and drawing 3 is the functional block diagram of the image processing system 
concerning 1 operation gestalt of this invention. 

[0024] Hardware configuration drawing 2 shows the example of a concrete hardware configuration of these color 
correction table generation equipment and an image processing system with the outline block diagram. 
[0025] In the operation gestalt concerned, the computer system is adopted as an example of the hardware which 
realizes color correction table generation equipment and an image processing system. Drawin g 2 shows this 
computer system with the block diagram. As an image input device, this computer system is equipped with 
scanner 1 1a, digital still camera 1 1b, and video camera 1 1c, and is connected to the body 12 of a computer. The 
output has become possible at the body 12 of a computer by each input device generating the image data which 
expressed the image by the dot-matrix-like pixel, and this image data can express about 16,700,000 colors by 
displaying 256 gradation in the three primary colors of RGB, respectively here. 

[0026] Floppy (trademark) disk drive 13a, hard disk 13b, and CD-ROM drive 13c as external auxiliary storage are 
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connected to the body 12 of a computer, the main programs of system relation are recorded on hard disk 13b, 
and reading of a suitably required program etc. is possible from a floppy disk, CD-ROM, etc. Moreover, modem 
14a is connected as a communication link device for connecting the body 12 of a computer to an external 
network etc., it can connect with an external network through this public communication channel, software and 
data can be downloaded, and it can introduce. Although he is trying to access outside through the telephone line 
in modem 14a in this example, it is also possible to consider as the configuration accessed to a network through 
a LAN adapter. In addition, keyboard 15a and mouse 15b are also connected to actuation of the body 12 of a 
computer. 

[0027] Furthermore, it has display 17a, color printer 17b, and projector 17c as an image output device. About 
display 17a, 800 pixels and a perpendicular direction are horizontally equipped with 600-pixel display area, and 
the 16,700,000 color specification mentioned above for every pixel is possible, it does not pass over this 
resolution to an example, but it is 640x480 pixels, or it is 1024x768 pixels — etc. — it can change suitably. 
[0028] Moreover, color printer 1 7b is an ink jet printer, can attach a dot on a media slack print sheet using the 
color ink of four colors of CMYK, and can print an image. Although high density printings, such as 360x360dpi 
and 720x720dpi, are possible for an image consistency, about the gradation expression, they are 2 gradation 
expressions whether to attach color ink. Since it displays or outputs to an image output device on the other 
hand, inputting an image using such an image input device, a predetermined program will be executed within the 
body 12 of a computer. Among those, (operating system OS) 12a is working as a basic program, and projector 
driver 1 2d (not shown) to which the display by display driver (DSP DRV) 12b to which the display by display 17a 
is made to perform, printer driver (PRT DRV) 12c which makes a printout perform to color printer 17b, and 
projector 17c is made to perform is included in this operating system 12a. These drivers 12b, 12c, and 12d are 
dependent on the model of display 17a, color printer 17b, and projector 17c, and a current update is possible for 
them to operating system 12a according to each model. Moreover, the addition function beyond canonical 
processing can also be realized now depending on a model. That is, various kinds of additional processings within 
the limits permitted are realizable, maintaining the processing system communalized on the standard system 
action operating system 12a. 

[0029] As a premise which executes such a program, the body 12 of a computer While CPU12e which is 
equipped with CPU12e, RAM12f, ROM12g, I/012h, etc., and performs data processing uses RAM12f as a 
temporary work area or a setting storage region or uses it as a program field The basic program written in 
ROM12g is performed suitably, and an external instrument, an internal device, etc. which are connected through 
I/012h are controlled. 

[0030] Here, application 12d is performed on operating system 12a as a basic program. They will be various, will 
supervise actuation of keyboard 15a as an actuation device, or mouse 15b, and when operated, the application 
12d contents of processing perform data processing which controls various kinds of external instruments 
appropriately, and corresponds, and further, a processing result will be displayed on display 1 7a, or they will 
output it to color printer 1 7b. 

[0031] After acquiring image data by scanner 11a which is an image input device and performing the 
predetermined image processing by application 12d in this computer system, it is possible to carry out a display 
output to display 17a, and color printer 17b and projector 17c as an image output device. 

[0032] In this operation gestalt, although the image processing system is realized as a computer system, not to 
necessarily need this computer system and what is necessary is just the system which needs the image 
processing according to this invention to the same image data. For example, you may be the system which the 
image processing system which performs the image processing by this invention in a digital still camera is 
incorporated [ system ], and makes a color printer print it using the image data by which the image processing 
was carried out. Moreover, in the color printer which inputs and prints image data through a computer system, it 
is also possible to constitute so that the image processing by this invention may be performed automatically and 
printing processing may be carried out to the image data inputted through a scanner, a digital still camera or a 
modem, etc. 

[0033] In addition, naturally also in color facsimile equipment, color copy equipment, and various kinds of 
equipments treating image data called a projector, it is applicable. 

[0034] With the gestalt which a computer 12 can read, the image-processing control program by image- 
processing control program this invention is recorded on record media, such as a floppy disk and CD-ROM, and 
usually circulates. The program concerned is read by media readers (CD-ROM drivel 3c, floppy disk drive 13a, 
etc.), and is installed in hard disk 13b. And it is constituted so that CPU may read a desired program from hard 
disk 13b suitably and desired processing may be performed. In addition, the image-processing control program by 
this invention itself constitutes a part of invention in this application. 

[0035] In case color correction table generation equipment 20A shown in color correction table generation 
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equipment drawi ng 1 changes CMY image data into CMYKcm image data, it generates the color correction table 
which can raise the continuity of the color correction of image data. It is here and, for a Magenta and Y, yellow 
and K are [ C / cyanogen and M / light cyanogen and m of black and c ] light Magentas. 
[0036] In drawing 1 , color correction table generation equipment 20A is equipped with 20d of cost count 
sections, color correction table (LUT) smoothing section 20e, and 20f of color correction table (LUT) generation 
sections and color correction table (LUT) storing section 20b, and is constituted. About the detail of processing 
of each [ these ] component, it mentions later. 

[0037] The color correction table generation processing program hereafter performed with reference to drawing 
5 thru/or drawing 7 by color correction table generation equipment 20A shown in drawin g 1 is explained. 
[0038] The flow chart for explaining to drawin g 5 processing by the color correction table generation equipment 
which changes CMY image data into CMYKcm image data is shown. 
[0039] Computation of each cost (S22) 

As shown in drawing 5 , 20d of cost count sections of color correction table generation equipment 20A first 
performs computation of each cost of the function (a "performance index" is called hereafter) E for evaluating 
extent of smoothing in the data of each lattice point after the color conversion on a color correction table (grid) 
(S22). Hereafter, a performance index E is explained to a detail. 

(1) Design a performance index E so that a smaller value can be taken by fulfilling a monograph affair to a certain 
grid in LUT. For example, when carrying out smoothing to the amount of ink, it is expressed like a bottom type as 
the sum of the cost term designed according to a monograph affair. 

[0040] 

E=Eit+Evt+Es+Ev+Ed+En+Eobn — (1) Eit is the cost of the amount of torsion of the amount vector of ink here. 
Evt It is the cost of the amount of torsion in Imagination CMY. Es It is the cost of separating from the target 
amount of ink. Ev It is the cost of separating from the target imagination CMY, and Ed is the cost when not filling 
the amount limit of ink, En is cost when the amount of ink becomes negative, and Eob is the cost about 
generating of ink. 

[0041] Eit and Evt are the costs about torsion between the adjoining grids, by making such costs small, can 
make small torsion between the contiguity grids at the time of changing into CMYKcm from CMY, and can raise 
the continuity by the color correction of image data. Moreover, Es and Ev are costs produced from the 
difference of the amount vector of ink before and behind smoothing, and are the cost about the vector 
difference of the amount of ink by the temporal response of the same grid. Furthermore, Ed, En, and Eob are the 
costs for not exceeding a predetermined limit. 

[0042] Bel ow, each term is explained to a detail. However, it is necessary to not necessarily use no terms, and 
the term used if needed can be chosen. Moreover, a formula (1) is an example which performs smoothing to the 
amount vector of ink, and can be adapted similarly to other vectors (for example, Lab, XYZ, CMY, the vector of 
other various space). 

(2) Generally express the cost term Ec of the performance index over the general form **** vector X of each 
term of a performance index E like a bottom type. 

[0043] 
[Equation 1] 

Wi'-(M-X-Yt) 

i l2 • • * (2) 

|Wi-(M-X-Yt)| 



Ec is cost (Scala value) here. X It is the column vector which is the number X of elements, M is the matrix of 
YxX, and it is the transformation matrix which changes Vector X into vector Y=M-X of the number Y of elements 
set as the object of cost. YT It is the column vector which is the number Y of elements, W1 is the column 
vector of the number Y of elements, and it is a vector showing the weight to the cost to each element of vector 
Y-YT. W2 It is the matrix which expresses the weight to the cost to each element of vector Y-YT with the 
diagonal matrix of YxY, and t expresses transposition. 

[0044] In the following explanation, the 1st formula of a formula (2) is called primary type formats, and the 2nd 
formula is called secondary type formats. 

(3) Cost Eit (the amount vector space of ink) of the amount of torsion of the amount vector of ink 
A certain grid p and the adjoining grid are set to pr (a "reference grid" is called hereafter). Moreover, grid with 
another Grid p and adjoining grid pr is set to pt (a "transition grid" is called below), and the grid which makes the 
still more nearly same physical relationship as the physical relationship of Grids p and pr with pt is set to ptr. 
Here, the amount vector of ink which each grid p, pr, pt, and ptr holds is set to Ip, Ipr, Ipt, and Iptr, respectively. 
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[0045] The amount vector of ink which each grid holds is indicated to be the physical relationship of these grids 
to drawing 7 . In drawing 7 , when the difference vector of Ipr and Ip thinks that it changed to the difference 
vector of Iptr and Ipt, "the amount of displacement of the difference vector before and behind transition" can be 
expressed as a difference vector of an error-due-to-curvature-and-refraction vector. Moreover, if transition 
distance is considered to be the difference magnitude of a vector of Ipt and Ip, "the amount of displacement of 
the difference vector before and behind transition per unit transition distance" can be calculated by doing the 
division of "the amount of displacement of the difference vector before and behind transition" in transition 
distance. It is defined as the amount of torsion of the amount vector of ink in Grid p by adding the square of the 
magnitude of this the "amount of displacement of the difference vector before and behind transition per unit 
transition distance" about all the grids pr and pt that adjoin Grid p. However, as long as pr and pt adjoin p and 
are [ it is clear and ] in it, they may be the same grid. 

[0046] The amount of torsion of this amount vector of ink is made into cost, and is shown in a formula (3). 

[0047] 

[Equation 2] 

R Iut,. — Inr — lot 

(3) 



Dt 



In a formula (3), r is a certain pr, t is a certain pt, T is the number of pt, and Dt is [ R is the number of pr(s) 
and ] the transition distance in t. 

[0048] The amount of torsion of the amount of ink can be made small, so that Cost Eit is small. 
[0049] Here, if a formula (3) is tested by comparison at 2nd ceremony of a formula (2), since it is not necessary 
to change the amount vector of ink into the vector of other space, M becomes a unit vector and is omissible. 
Moreover, since weight is not applied to each element, W2 becomes a unit vector and can be omitted. X is Ip and 
YT is Iptr-Ipr-Ipt. Since 1/Dt2 is a constant in certain t, the 2nd formula and formula (3) of a formula (2) have 
the same form. 

(4) the cost Evt of the amount of torsion in Imagination CMY — since conversion in the amount of ink is 
performed from RGB or the three-dimension space of CMY, if torsion is amended only in the amount space of 
ink, the conversion relation between RGB which is three-dimension space from the first, or CMY space and the 
amount space of ink which has the number of dimension I for several ink minutes may usually change nonlinear. 
In order to suppress this collapse to the minimum, if the amount amendment of torsion on the three-dimension 
space defined by the linear combination of the amount of ink is performed to the amendment on the amount 
space of ink, and coincidence, it will be thought that a more desirable result is obtained. The cost Evt based on 
the amount of torsion in the three-dimension space (Imagination CMY is called below) defined by the linear 
combination of the amount of ink below is defined. 

[0050] In each grid, I think that the virtual CMY vector is held completely like the case of Eit. At this time, the 
virtual CMY vector held in Grids p, pr, pt, and ptr is set to ****, Vpr, Vpt, and Vptr. Here, since linear 
combination of the element of the amount vector of ink is carried out with a coupling coefficient with a suitable 
virtual CMY vector, I of a formula (3) is transposed to V and the transformation matrix K of 3x1 from the amount 
vector of ink to a virtual CMY vector (****=K-Ip) can express the cost Evt of the amount of torsion by 
Imagination CMY as a formula (4). However, I is the number of elements of the amount vector of ink. 
[0051] 
[Equation 3] 

- > > - - - • (4) 



Here, Dvt is the transition distance in t and is the difference magnitude of a vector of the virtual CMY vector in 
Grids p and pt. 

[0052] Here, when a formula (4) is checked with the 2nd formula of a formula (2), it turns out like the case of a 
formula (3) that both have the same form. 

(5) Supposing the amount vector Ip of ink in the cost Es grid p of separating from the target amount of ink is an 
ideal vector (purpose), the amount vector IT of ink will be considered that cost is large, so that the difference 
magnitude of a vector of Ip and IT becomes large. This cost is set to Es and it is shown in a formula (5). 
However, Ws is the diagonal matrix of Ixl and is a weight matrix over each element of the amount vector of ink. 
[0053] 
[Equation 4] 
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|2 



£, = |Ws-(lp-Ix)f 



(5) 



Also in a formula (5), it can check that it is the same form as the 2nd formula of a formula (2). 

[0054] The ideal amount vector IT of ink will be unable to be known beforehand, and the near amount vector of 

ink and the amount vector of ink as another target will be considered according to an ideal condition. 

(6) The virtual CMY vector **** in the cost Ev grid p of separating from the target imagination CMY 
presupposes that it is the virtual CMY vector VT an ideal vector, and Ev expresses it like a formula (6) like a 
formula (5) using a transformation matrix K. 

[0055] 
[Equation 5] 

£v = |W.'(K-I p -Vt)| 2 ...< 6 > 

However, Wv is the diagonal matrix of 3x3, and is a weight matrix over each element of a virtual CMY vector. 
Too, a formula (6) is the same form as the 2nd formula of a formula (2). 

[0056] This VT will also be impossible for the ideal virtual CMY vector being known beforehand, and will consider 
a near virtual CMY vector and the virtual CMY vector as another target according to an ideal condition. [ as well 
as IT ] 

(7) the cost Ed when not filling the amount limit of ink — it is the cost by exceeding limiting value with the sum 
total of those amounts of ink to the combination of various amount vector elements of ink. If the amount of ink 
is made [ many / not much ], ink bleeds, and since it is not desirable, it is considering as the candidate for 
evaluation. 

[0057] If the transformation matrix from the amount vector Ip of ink to the vector (henceforth, combination 
vector) Dp showing the sum total of the combination of ink is set to N (Dp=l\Mp) at this time and the vector 
which stored that limiting value is set to DL, when each element of the difference vector of Dp and DL is 
forward, it will think that cost occurs. It will become a formula (7) if this is expressed with a formula. 
[0058] 
[Equation 6] 

Wai' (N-Ip-Dl) 

Ed = <! 2 . . . (7) 

]Wd2-(NI P -DL)| 

Here, Wd1 is the column vector of the number D of elements, Wd2 is the diagonal matrix of number DxD of 
elements, and they are the weight vector which all expresses weight, and a weight matrix. At this time, each 
weight element of Wd1 and Wd2 can take 0 by the positive/negative of the element of the difference vector of 
Dp and DL. However, D is the number of elements of a combination vector. 

[0059] A formula (7) has primary type formats and secondary type formats, and when using, it chooses either. 
Moreover, it can check that primary type formats and secondary type formats have the same form for the 
formula (7) as compared with a formula (2). 

(8) When each element of the amount vector Ip of cost En ink when the amount of ink becomes negative is 
negative, suppose that cost becomes large. This is shown in a formula (8). 

[0060] 
[Equation 7] 

Wm x -I P 



En 



I 12 * • • (8) 

\Wn2'Ip\ 



However, it is the weight vector of the number I of elements, Wn2 is the diagonal matrix of Ixl, and Wn1 is a 
weight matrix. Each weight element of Wn1 and Wn2 has negative magnitude, when each element of the amount 
vector Ip of ink is a negative value. 

[0061] A formula (8) chooses primary type formats or secondary type formats. Moreover, it can check that the 
part to which primary type formats and secondary type formats can abbreviate a formula (8) as compared with a 
formula (2) has the same form of a certain thing. 

(9) When an element with the amount vector Ip of cost Eob ink about generating of ink must not hold a forward 
value, it is the cost generated when contrary to it. Since the visibility of a dot will become good and a granular 
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feeling will worsen if generating of ink becomes early, the cost concerned is made applicable to evaluation. This 
is shown in a formula (9). 
[0062] 
[Equation 8] 

Wobl'-Ip 

Eob - \ . 2 - - . (9) 

Wob2'Ip| 

However, it is the weight vector of the number I of elements, Wob2 is the diagonal matrix of Ixl, and Wob1 is a 
weight matrix. An element with the amount vector Ip of ink is forward, and when it must not have a forward value 
properly speaking [ each weight element of Wob1 and Wob2 ], it takes a forward value. 

[0063] A formula (9) chooses primary type formats or secondary type formats. Moreover, it can check that the 
part to which primary type formats and secondary type formats can abbreviate a formula (9) as compared with a 
formula (2) has the same form of a certain thing. 

[0064] After calculating each cost in (1) - (9) above, the following smoothing processings are performed. 
[0065] Smoothing processing (S24) 

As shown in drawin g 5 next, color correction LUT smoothing section 20e of color correction table generation 
equipment 20A performs smoothing processing (computation of Ip which makes a performance index E min) 
explained to a detail below (S24). 

(1) Therefore, carrying out smoothing (smoothing) of the LUT in the outline grid p of LUT smoothing in Grid p is 
performed for making the performance index E of a formula (1) into min. Although the approach of the arbitration 
which makes the performance index E of a formula (1) min can be used, the following approaches are used with 
the operation gestalt concerned. 

[0066] Each item in a formula (1) is shown in the form of the sum of a formula (3) - a formula (9). That is, all the 

terms of a performance index E are expressed with the 2nd [ a maximum of ] order to those elements including 

each element of Ip. Furthermore, in the secondary case, it is the primary square and it surely turns out that it is 

a convex function. That is, a performance index E can take the minimum value by Ip which makes equal to the 

zero vector the function which carried out the partial differential of the E about each element of Ip. 

[0067] As mentioned above, a formula (3) - a formula (9) serve as the same form as a formula (2) altogether. 

Here, the general format in the case of carrying out the partial differential of each item of a performance index E 

using a formula (2) by each term of Ip (in the case of a formula (2), it is X) is shown. The case where the partial 

differential of the formula (2) is carried out by each term of X is shown in a formula (10). 

[0068] 

[Equation 9] 

A (dEc dEc aEc\* 

\axi dXx dXx) 

2(W2-My-W2'(M-X-Yx) 

Here, A is the column vector of the number X of elements, and each element carries out the partial differential 
of the Ec with each element Xx of X. However, x is x= 1, 2, X in the element number of Vector X. 

(2) Like the partial-differential type (10) by the element of Ip of a performance index E, when the partial 
differential of a formula (3) - the formula (9) is carried out with each element of Ip, be as follows. Here, Ait, Avt, 
As, Av, Ad, An, and Aob show the column vector of the number I of elements which can be found by carrying out 
the partial differential of Eit, Evt, Es, Ev, Ed, En, and the Eob with each element Ipi of Ip, respectively. However, i 
is the element number of Vector Ip and is i = 1, 2, I. 

[0069] 

[Equation 10] 
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V*. "' au>) ... (12) 

^ / ck&# flff* <)£»< \ 

1^" «J ... (13) 

2 I K'(KI P +V P --Vp,-V I *) 



2W. 1 -(I p -It) 
zCWt-K^W.^K-Ip-Vt) 



(14) 



(15) 



[dipt 31* dip,) 

2(W*-N)*-Wdi-(N-Ip-DL) 



"I: 



1 " { dip, dip. aip.) 



06) 



2 W»2 2 Ip 



-{ 

*%az* a^ a/„J 



2W*a 2 I P 



(17) 



- (16) 



It becomes the vector acquired when the sum total of a formula (12) - a formula (18) carries out the partial 
differential of the performance index E with each element of Ip. If it solves about Ip noting that this vector is the 
zero vector, Ip which makes E min can be calculated. Namely, [0070] 
[Equation 11] 

f(l P )= Ait + A* + A» + A» + Ad+ An+ A** . . • (19) 

= 0 

It means solving about Ip. However, f expresses with the form of a function the vector acquired by carrying out 
the partial differential of the E with each element of Ip, and 0 expresses the zero vector. Only the term 
corresponding to the term chosen in the formula (1) which is a performance index is used for each term of the 
1st formula right-hand side of a formula (19). 

[0071] Ip to which color correction LUT smoothing section 20e makes a performance index E min as mentioned 
above is calculated, and the smoothing processing concerned is ended. 

[0072] As shown in smoothing processing (S25) drawing 5 of the whole LUT next, color correction LUT 
smoothing section 20e of color correction table generation equipment 20A performs smoothing processing of the 
whole LUT explained to a detail below (S25). 

[0073] When what is necessary is to amend only Ip, without changing the amount vector of ink currently held in 
grids other than Grid p although smoothing processing of the whole LUT is performed, optimal Ip can be 
calculated by the above-mentioned approach. However, the amount vector of ink currently held in grids other 
than Grid p although smoothing processing of the whole LUT is performed in fact must also be amended. Then, 
smoothing of the whole LUT is performed by repeating carrying out sequential amendment of the amount vector 
of ink of each grid. 

[0074] If it expresses with g amending the amount vector of ink in the condition n that there is a grid p, to the 
following condition (solving a formula (19) about Ip), generally the amendment is expressed like a formula (20). 
[0075] 

[Equation 12] 
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1 p > i p-i> 1 p> i p+i J 



- - • (20) 



In all grids, when amended by the condition n+1 from Condition n, in each grid, Cost E does not become small. In 
asking for a formula (20) like a formula (20), since the amount vector of ink of a condition n+1 is searched for 
about each grid based on the cost E in Condition n, it is because the cost E of a condition n+1 is not taken into 
consideration. That is, since it is the purpose to make cost small, although most grids are expected that the 
direction of the cost of a condition n+1 becomes small, they are not more absolute than the cost of Condition n. 
then, ** — amendment to which amendment (S40) and ** cost become large by the formula (20) altogether is 
not carried out (S54), or the increment in to some extent small cost is permitted by the ** annealing method 
(S56), and it amends. 

[0076] Next, with reference to the flow chart shown in drawing 6 , the smoothing processing of the whole LUT 
shown in S25 of drawin g 5 is further explained to a detail. 

[0077] As shown in drawing 6 , when smoothing processing of the whole LUT in S25 is started, 0 (zero) is set to 
n of a formula (20) (S30), and it is amount vector of ink I: [0078]. 
[Equation 13] 



(p= 0, 1, — , P-1) are inputted (S32). Here, P expresses the number of grids. 

[0079] Next, cost about the grid p in Condition n when it is judged whether it is n<N (S34) and it is n<N (S34, Y) : 
[0080] 

[Equation 14] 



Count of (p= 0, 1, — , P-1) is performed (S36), the amount vector of ink in the condition n that there is a grid p 
(p= 0, 1, — , P-1) is searched for using a formula (20), and Variable Count is set to P (S38). 
[0081] Here, N expresses the count of smoothing and it is shown that the maximum of Condition n is N-1. 
[0082] And in the case of the conditions of "amending no grids" (S40, N), p is set to 0 (zero) (S42), and it is 
judged whether it is p<P (S44). 

[0083] And it is the case (S44, N) where they are not the case (S40, Y) of the conditions of "amending all grids", 
or p<P, and when Count is not 0 (zero) (S46, N), n+1 is set to n, the random-variable parameter for the annealing 
methods is made small (S48), and it returns to S34. 

[0084] Cost about the grid [ in / the case (S44, Y) of p<P / on the other hand / a condition n+1 ] p : [0085] 
[Equation 15] 



It ****** (S50) and is [0086]. 
[Equation 16] 



It comes out and it is judged whether it is or not (S52). and in more than the cost about the grid p in Condition n 
(S52, N), the cost about the grid p in a condition n+1 It is judged whether they are the conditions of "not 
amending if cost is not small" (S54). When not agreeing on the conditions of "not amending if cost is not small" 
in S54 (S54, N), it is judged whether they are the conditions of "permitting the amendment using the annealing 
method" (S56). 

[0087] And the amount vector of ink about the grid [ in /, the case (S56, N) of the conditions of "not permitting 
the amendment using the annealing method" / Condition n ] p when applied to the conditions of "not amending 
if cost is not small" (S54, Y) : [0088] 
[Equation 17] 






The amount vector of ink about the grid p in a condition n+1 : [0089] 
[Equation 18] 

P 
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A variable (Count-1) is set to Count, while it is alike and setting (S60). 

[0090] And when the cost about the grid p after S60 or in a condition n+1 is smaller than the cost about the grid 
p in Condition n (S52, Y), in the case of the conditions of "permitting the amendment using the annealing 
method" (S56, Y), (p+1) is set to p (S58), and it returns to S44. 

[0091] On the other hand, when it is not n<N in S34 (S34, N), or when Count is 0 in S46 (S46 f Y), it is amount 
vector of ink: [0092]. 
[Equation 19] 

P 

(p= 0, 1, — , P-1) are outputted (S62), and processing is ended. 

[0093] And return and a color correction table are generated by S26 of drawing 5 after smoothing processing 
(S25) of the whole LUT (S26), and the generated color correction table concerned is stored in color correction 
LUT storing section 20b (S28). 

[0094] The color correction table which can raise the continuity of the color correction of image data as 
mentioned above is generable. 

[0095] In image processing system drawing 3 f image processing system 20B performs a desired image 
processing to RGB image input data, and outputs the image data concerned by which the image processing was 
carried out to the image output unit 30. 

[0096] Here, separating the color of a color picture for every predetermined element color, strength is expressed 
for every element color of the, image data is a chromatic color, and when it mixes by the predetermined ratio, it 
consists of the achromatic color and black which are represented by gray. 

[0097] The operation gestalt concerned explains the case where the color printer for which an image output unit 
uses the ink of six colors of C(cyanogen) M(Magenta) Y(yellow) K(black) cOight cyanogen) m (light Magenta) 
performs color reproduction based on RGB data. 

[0098] 20d of color transducers from which image processing system 20B changes RGB image data into CMY 
image data, Color correction LUT storing section 20b which stores at least the color correction table generated 
by color correction table generation equipment 20A, The color correction table (LUT) chosen by color correction 
LUT selection section 20c was read from color correction LUT storing section 20b, and it has color correction 
section 20a which changes CMY data into CMYKcm data with reference to the read color correction LUT 
concerned. 

[0099] Next, with reference to drawing 4 , actuation of image processing system 20B is explained. 
[0100] If the predetermined color correction LUT is chosen while image output initiation (step 70) is directed by 
the user as shown in drawing 4 (step 72, Yes), the predetermined color correction LUT concerned will be read 
from color correction LUT storing section 20b, and will be read in RAM (step 74). And the color correction LUT 
concerned is included in color correction section 20a (step 76), with reference to the three-dimension color 
correction LUT, by the interpolation operation, an image processing is performed and image output processing is 
performed (step 78). 

[0101] If the color correction table which can raise the continuity of the color correction of the image data 
generated by color correction table generation equipment 20A in step 72 is chosen according to the image 
processing system by the operation gestalt concerned, since color correction will be made using the color 
correction table concerned, it can prevent gradation shaking after color correction. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the functional block diagram of the color correction table generation equipment concerning 1 
operation gestalt of this invention. 

[Drawing 2] It is the outline block diagram showing the example of a concrete hardware configuration of the color 
correction table generation equipment by this invention, and an image processing system. 

[Drawing 3] It is the functional block diagram of the image processing system concerning 1 operation gestalt of 
this invention. 

[Drawing 4] It is a flow chart for explaining actuation of image processing system 20B. 

[ Drawin g 5] It is a flow chart for explaining processing by color correction table generation equipment. 

[ Drawin g 6] It is a flow chart for explaining smoothing processing of a color correction table. 

[Drawin g 7] It is drawing for explaining the definition of the amount vector of torsion of the amount of ink. 

[Description of Notations] 

1 1a Scanner 

11b Digital still camera 

1 1c Video camera 

1 2 Body of Computer 

12a Operating system 

12b Display driver 

12c Printer driver 

12d Application 

13a Floppy disk drive 

13b Hard disk 

13c CD-ROM drive 

14a Modem 

15a Keyboard 

1 5b Mouse 

17a Display 

1 7b Color printer 

1 7c Projector 

20A The 1st color correction table generation equipment 

20B Image processing system 

20a Color correction section 

20b Color correction LUT storing section 

20c Color correction LUT selection section 

20d Cost count section 

20e Color correction LUT smoothing section 
20f Color correction LUT generation section 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2005/10/25 



JP.2003-204443.A [DRAWINGS] 



1/3 s<—is 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 4] 
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[Drawing 5] 



3 



I 



T 



I LUT O^feg ^L^S26 



LUT(7>«»«l3e 







[Drawing 3] 
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[ Drawin g 6] 
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[_Drawing_7] 
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